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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical disk having stable 
recording and erasing performances and ensuring such good 
repetitive recording characteristics as to suppress the deterioration of 
characteristics and the occurrence of defects even when recording 
and erasure are repeated many times. 

SOLUTION: A reflecting layer 2, at least one dielectric layer 3, a 
phase change type recording layer 4, at least one dielectric layer 5 
and a transparent layer 6 are successively laminated on a substrate 
1 with a formed rugged part to obtain the objective optical information 
recording medium 10 in which the arrangement of the constituent 
atoms of the recording layer 4 is varied by irradiation with light to 
'ecord and erase information. The reflecting layer 2 has an Ag-base 
composition of the formula Agl-aMa [where M is at least one 
Blement selected from Al, Au, Cu, Co, Ni, Ti, V, Mo, Mn, Pt, Si, Nb, 
-e, Ta, Hf, Ga, Pd. Bi, In, W and Zr and 0.005<a<0.05 (a; the total atomic ratio of M)] and has 50-100 nm 
:hickness. 
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OPTICAL INFORMATION RECORDING MEDIUM 

[Scope of the Claim for Patent] 
[Claim 1] 

An optical infonaation recording mediioiti in which a 
reflective layer, at least one dielectric layer, a phase i 
change type recording layer, at least one dielectric layer 
and a light transmission layer are successively laminated on 
a substrate formed with a patterned and indented portion for 
recording and erasing information due to the change of the 
arrangement of atoms constituting the recording layer by the 
irradiation of light, wherein the reflective layer comprises 
Ag as a main ingredient and a composition of Agi-aMa (in which 
M represents at least one element selected from Al, Au, Cu, 
Co, Ni, Ti/V, Mo, Mn, Pt, Si, Nb, Fe, Ta, Hf, Ga, Pd, Bi, In, 
W, Zr) satisfies: 0.005 ^ a ^ 0,05 (a; total for the ratio of 
atoms M) , and has a thickness of 50 nm or more and 100 nm or 
less. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention concerns an optical information 
recording medium in which an information recording layer is 
provided to a substrate on the side of a patterned and 
indented portion, a light transmission layer is formed 
thereon for recording and erasing information due to the 
change of the arrangement of atoms by the irradiation of k 
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laser light on the side of the light transmission layer and, 
particularly, it relates to an optical information recording 
mediijm excellent in high density recording and rewriting 
characteristics (hereinafter referred to as an optical disk) • ; 
[0002] 
[Prior Art] 

In recent years, studies have been made generally 
regarding the optical data recording systems. This is because 
they have various advantages capable of attaining recording 
density as high as by one digit or more compared with 
magnetic recording systems, and capable of coping with the 
form of memories of ROM type, writing once type, and writable 
type and extended application use may be expected including 
industrial use and domestic use. While writable DVDs have 
been marketed recently, it can not be said that they have 
sufficient recording capacity and they can record only for 1 
to 1.5 hours in a standard recording mode when compared with 
VTR using tapes as a recording medium. Further, in a case of 
recording video image sources at high fineness in the future 
digitalized broad casting systems, it will be demanded for 
further higher capacity and higher density to the writable 
optical disks. 
[0003] 

[Subject to be Solved by the Invention] 

By the way, for coping with the demand of higher 
density, lens NA (number of aperture) has been increased and 
the focal distance between the medium and the lens has tended 
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to be shortened. Correspondingly, while signals have been 
read by the laser light from the side of the substrate so far, 
since the focal distance is shortened, the lens-siabstrate 
distance becomes closer making it difficult to reach from the ; 
side of the substrate. As a count ermeasure, it has been 
adopted a method of directly reading by way of a transmission ■ 
layer on the side of the patterned and indented surface 

(signal surface, recording film surface). 

[0004] 

The recording/ reproducing mediijm usually adopts a 
multi-layered film constitution in which the film 
constitution to the substrate is reversed. In a phase change 
type recording medium, a reflective layer is deposited as a 
first deposition film layer on the substrate. Al and Al 
series alloy films often used for the reflective layer have a 
nature in which crystal grain boundaries are grown as they 
are deposited. In the film constitution reading on the side 
of the substrate, the reflective layer is the uppermost 
surface layer excepting for the protective layer and a laser 
light reflective surface suffers from no effects of growth of 
the grain boundary in the initial stage of film formation 
even when the Al and Al series alloy films are used as the 
reflective layer. However, in the constitution of reading on 
the side of the recording film surface, the Al and Al series 
alloy reflective layers constitute a first layer relative to 
the patterned and indented groove surface and a dielectric 
layer and a recording layer are deposited successively on the 
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film in which grain boundary is grown. As a result, the = 
surface roughness due to the grain boundary gives a 
significant effect on the dielectric layer and the recording 
layer to cause degradation of the recording/ reproducing : 
characteristic and the rewritable performance (JP-A No. 9- 
63120) . 
[0005] 

[Means for Solving the Subject] 

The present invention solves the foregoing subject,, by 
the provision of an optical information recording medium 10, 
in which a reflective layer 2, at least one dielectric layer 
3, a phase change type recording layer 4, at least one 
dielectric layer 5 and a light transmission layer 6 are 
successively laminated on a substrate 1 formed with a 
patterned and indented portion, for recording and erasing 
information due to the change of the arrangement of atoms 
constituting the recording layer 4 by the irradiation of ^ 
light- In the optical information recording medium 10, the 
reflective layer 2 comprises Ag as a main ingredient and a 
composition of Agi-aMa (in which M represents at least one 
element selected from Al, Au, Cu, Co, Ni, Ti, V, Mo, Mn, Pt, 
Si, Nb, Fe, Ta, Hf, Ga, Pd, Bi, In, W, Zr) satisfies: 0.005^ 
a < 0.05 (a: total for the ratio of atoms M) , and has a 
thickness of 50 nm or more and 100 nm or less. 
[0006] 

[Embodiment of the Invention] 

The optical disJc according to the present invention is 
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to be desicribed specifically- The recording material of the 
invention is a phase change type optical recording material 
comprising Ag, In, Sb, and Te, or a phase change type optical 
recording material comprising Ge, Sb, and Te, capable of : 
taking at least two states, that is, a crystallized state and 
an amorphous state. In the crystallized state, that is, the 
erased state, it forms a crystal phase of a single element 
among Ag, In, Sb, and Te or a crystal phase constituted with 
a combination of two or more of elements thereof. The 
crystallized state is not always restricted to a single phase 
but two or more of crystalline phases may be present in 
admixture- In the amorphous state, that is, the recorded 
state, it does not shows an X-ray diffraction pattern but may 
locally have a short distance order and sometimes shows a 
regular electron beam diffraction pattern. 
[0007] 

Further, the recording layer of the invention can 
provide excellent repetitive durability and high density i 
recording compared with existent recording layer even when 
rewriting is repeated by overwriting. Further, since higher 
degree of modulation can be obtained compared with the 
existent recording layer, it has high performance with the 
jitter upon high density recording/reproducing being 
suppressed i 
[0008] 

A typical layer constitution of the optical disk 10 
according to the invention, as described specifically with 
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reference to Fig. 1, comprises a laminate of transparent 
substrate 1/reflective layer 2/first dielectric layer 
3/recording layer 4/second dielectric layer 5/transparent 
layer (light transmission) 6 (laser light incident on the 
side of the transparent layer 6) . However, the constitution 
of the optical disk 10 according to the invention is not : 
restricted to the constitution described. above. 
[0009] 

Fig. 1 is a view for explaining a cross sectional 
structure of an example of the optical disk 10 according to 
the invention. In the optical disk 10 of the invention, the 
reflective layer 2, the first dielectric layer 3, the 
recording layer 4, the second dielectric layer 5, and the 
transparent layer 6 are successively laminated on the 
substrate 1 . 
[0010] 

The dielectric layers of the invention (first and ; 
second dielectric layers) 3, 5 of the invention have an 
effect of protecting the substrate 1 and the recording layer 
4 against heat such as preventing deformation of the 
substrate 1 and the recording layer 4 by the heat which 
deteriorates the recording characteristics during recording 
and an effect of improving the signal contrast upon 
reproduction due to the optical interference effect. Further/ 
they have also an effect of promoting crystallization of the 
recording layer to improve the erasion ratio. The dielectric 
layers 3, 5 include inorganic thin films such as made of ZnS, 
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SlOzf Si3N4/ and AI2O3- Particularly, a thiri film of oxides of 
metals or semiconductor such as Si^ Ge, Al, Ti, Zr and Ta, 
thin films of metals nitrides of such as Si, Ge, Al or 
semicond-uctors, thin films of carbides of metals or 
semiconductors such as Ti Zr, Hf, Si, thin films of sulfides 
of metals or semiconductors such as ZnS, In2S3f TaS4A GeS2f as 
well as films of a mixture of two or more of the compounds 
are preferred since they have high heat resistance and are 
chemically stable. 
[0011] 

For further improving the reflectance and the signal 
contrast upon reproduction by utilizing the optical 
interference effect, it is preferred to laminate the 
dielectric layers (first and second dielectric layers) 3, 5 
by two or more layers based on the accurate result of optical 
calculation. 

Further, in order to suppress diffusion of the elemental 
ingredients of the dielectric layers 3, 5 faced at the 
boundary with the recording layer 4 from diffusing into the 
recording layer 4 that repeats melting and cooling, it is 
preferred to add a one layer of the dielectric layer to one 
or both of boundaries. By suppressing the diffusion, it is 
possible to improve the repetitive rewritable characteristic. 
Further, for reversing the contrast of the crystal and the 
amorphous, it is preferred to add an absorptive dielectric 
layer with an aim of controlling the absorption ratio. 
Reversing of the contrast has an effect on increasing the 
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transmission rate. With the reason described above, it is 
preferred that the dielectric layer is provided by at least 
one layer. 
[0012] 

Further, it is preferred that atoms constituting the 
dielectric layer do not diffuse to the recording layer 4. It 
is not always necessary that the oxides, sulfides, nitrides 
and carbides are in a stoichiometrical composition and it is 
also effective to control the composition or use them in 
admixture for controlling the refractive index or the like, 
[0013] 

Further, those formed by mixing a fluoride such as MgF2 
are also prefers in view of the small residual stress in the 
film. Particularly, a mixed film of ZnS and SiOz is preferred 
since it less degrades the recording density, C/N, erasion 
ratio, etc- even by repetitive recording and erasion. 
[0014] 

The thickness for the first and the second dielectric 
layers 3, 5 is about 10 nm to 500 nm. The thickness of the 
first dielectric layers 3 is preferably from 10 nm to 50 nm 
in view of recording characteristics such as C/N and erasion 
ratio, stable rewritability for multiple times. Further, the 
thickness of the second dielectric layer 5 is preferably from 
50 nm to 300 nm in view of less peeling from the transparent 
layer 6 or the recording layer 4, causing less defect such. as 
cracks . The first dielectric layer 3 and the second 
dielectric layer 5 may be constituted with not identical but 
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different compounds. 
[0015] 

The thickness of the recording layer 4 of the invention 
is not particularly limited and it is from 10 nm to 100 lim. 
The reason is as described below. In a case where the 
thickness of the recording layer 4 is 10 nm or less, no . 
sufficient difference can be obtained between the reflectance 
in the crystallized state and the reflectance in the 
amorphous or micro crystallite state, that is, the degree of ; 
modulation, and no large intensity of reproduced signals can 
be obtained. Further, in a case where the thickness of the 
recording layer is 100 nm or more, since the heat capacity of 
the recording layer is large, it results in deterioration in 
recording/reproduction such that crystallization can not be 
conducted completely within the irradiation time of the laser 
beam (leaving erasion residue), or resulting in portions not 
converted sufficiently into the amorphous state but 
recrystallized upon recording. 
[0016] 

Further, in a case where the thickness of the recording 
layer 4 exceeds 40 nm, material transfer occurs in the 
recording mark when direct overwriting is repeated and, as a 
result, since the thickness of the recording layer fluctuates 
and, since recording/erasion are conducted at an ovearpower, 
the repeating characteristic is degraded. In the composition 
of the recording layer 4 according to the invention, it is 
particularly preferred that the thickness is 10 nm or more 
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and 40 nm or less since the recording and erasing sensitivity 
are high and recording/ erasion for multiple times is possible 
[0017] 

The material for the reflective layer of the inverition ■ 
is an alloy comprising Ag having light reflectivity as the 
main ingredient and contains at least one additive element 
selected from Al, Au, Cu, Co, Ni, Ti, V, . Mo, Mn, Pt/ Si, Nb, 
Fe, Ta, Hf, Ga, Pd, Bi, In, W and Zr. The alloy comprising Ag 
as the main ingredient is preferred since the light 
reflectivity is high and the heat conductivity can be 
increased, 
[0018] 

As an example of the alloy, it is preferred that it 
comprises Ag as the main ingredient and the composition of 
Agi-aMa (in which M is at least one element selected from Al, 
Au, Cu, Co, Ni, Ti, V, Mo, Mn, Pt, Si, Nb, Fe, Ta, Hf, Ga, Pd 
Bi, In, W, Zr) is from 0.005 < a ^ 0.05 (a: total for the 
ratio of atoms M) since the corrosion resistance is favorable 
and the repetitive performance is improved. In a case where 
0,005 > a, the corrosion resistance of the alloy reflective 
layer comprising Ag as main ingredient is degraded remarkably 
Further, in a case where a ^ 0.05, the heat conductivity of 
the alloy reflective layer is lowered and, as a result, this 
tends to lower the recording density and degrade the 
repetitive rewritable performance. 
[0019] 

The thic]cness of the reflective layer 2 is about 50 nm 
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or more and 100 nm or less. In a case where the thickness of 
the reflective layer 2 is 50 ma or less, heat diffusion of 
the recording layer 4 is insufficient and the erasing 
characteristic is degraded. In a case where the thickness of 
the reflective layer is 100 nm or more, the recording 
sensitivity is worsened remarkably and the recording/erasing : 
characteristic is degraded. Particularly, in a case where the 
thickness is 50 nm or more and 100 nm or less, since the 
recording sensitivity is high, single beam overwriting at 
high speed is possible, and the erasion ratio is high to 
render the erasion characteristic favorable, this preferably 
constitutes the main portion of the optical disk 10. 
[0020J 

The transparent layer 6 of the invention includes 
sheets of resin layers cured by UV-rays, or glass, 
polycarbonate, polymethyl methacrylate, polyolefin resin, 
epoxy resin and polyimide resin. The sheet is bonded by way 
of an adhesive layer with the recording layer. The thickness 
of the transparent layer is about 100 or more and 200 |jm 
or less. 
[0021] 

For the material of the substrate 1 in the invention, 
various kinds of transparent synthetic resins and transparent 
glass, etc. can be used. In order to avoid the effect of 
dusts and the injuries on the substrate, it is preferred to 
use a transparent substrate and conduct recording by a 
focused optical beam on the side of the substrate. The 
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transparent substrate material includes, for example, : glass, 
polycarbonate, polymethyl methacrylate, polyolef in resin,; 
epoxy resin, and polyimide resin. 

Among all, the polycarbonate resin is preferred since the 



is 



optical double refractive index is small, hygroscopicity 
low and the molding is easy. Further, for improving the 
recording density, a so-called surface reading may be 
conducted, by providing a laminated mediuEn on a substrate, 
through a transparent substrate of an extremely thin 
thiclcness. In this case, since the laser light does not 
permeate the substrate, a not transparent substrate can be 
used- 
[0022] 

The thickness of the substrate 1 is not particularly 
limited and a thickness from 0.01 mm to 5 ram is practical. In 
a case where it is less than 0.01 mm, it tends to undergo the 
effect of gas even in a case of recording on the side of the 
substrate 1 by a focused optical beam. In a case where it is 
5 inm or more, since it becomes difficult to increase the 
number of aperture of the objective lens and the beami spot of 
the irradiation light is increased, it becomes difficult to 
increase the recording density. The substrate 1 may be 
flexible or rigid. The substrate 1 for a flexible one may be 
used in tape-like, sheet-like or card-like form. The rigid 
substrate 1 is used in the form of a card or a disk. Further, 
for the substrate 1, an air sandwich structure, air incident 
structure or close bonded structure may be adopted by using 
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two substrates after forming the recording layer 4 or the 

like. 

[0023] 

As the light source used for the recording of the 
optical disk 10 according to the invention, a laser light is 
used preferably, and those at a wavelength in a range mainly 
from 830 nm in the near infrared region to 300 nm in the 
ultraviolet region are used. A light source formed by 
shortening the wavelength of a primary light by using a 
secondary harmonic generation device (SHG device) can also be 
utilized. 
[0024] 

Recording to the optical disk 10 according to the 
invention is conducted by forming amorphous recording marks 
by irradiating a laser light pulse or the like to the 
recording layer 4 in the crystallized state. On the contrary, 
recording mark in the crystallized state may be formed to the 
recording layer 4 in the amorphous state. Erasing can be 
conducted by converting the recording mark in the amorphous 
state into crystallized state, or converting the recording 
mark in the crystallized state into the amorphous state. In 
view of practical use, overwriting is conducted on the 
recording mark already recorded without by way of the erasing 
process by applying a recording peak power superposed over 
the erasing power at an energy inducing crystallization to 
the recording layer 4. . 
[0025] 
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[Example] 

Then, a method of manufacturing an optical disk lO; 
according to the present invention having the foregoing . 
constitution is to be described. The method of forming t^ie 
reflective layer 2, the recording layer 4, the dielectric 
layers 3, 5, etc. on the substrate 1 includes known thin ;f ilm : 
forming method in vacuum, for example, a vacuum vapor 
deposition method (ohmic heating type or electron beam type), 
ion plating method, sputtering method (DC or AC sputtering, 
reactive sputtering, ion beam sputtering) , etc. Particularly, 
sputtering method is preferred since control for the 
composition and the film thickness is easy. 
[0026] 

In the sputtering method, the recording layer 4 in a 
mixed, state can be formed easily, for example, by sputtering 
the targets for each of the recording material and the 
additive materials simultaneously. The vacuum degree before 
film formation is preferably defined to 1 x 10"^ or lower." It 
is preferred to use a batch type film deposition apparatus 
for depositing a plurality of substrates together in a vacuum 
container, or a sheet type deposition apparatus for treating 
the substrates sheet by sheet. The thickness of the 
reflective layer 2, the recording layer 4 and, the dielectric 
layers 3, 5, etc. to be formed can be controlled easily by 
controlling the charged power and the time of a sputtering, 
power source, or monitoring the deposition state by a quartz 
oscillation type thickness meter. 



14 



2«- 8 : 1 5 : 3 9 : ^P9mSx fltt^^fiB 



OBLON. SPIVAK T?(*Jf3 :0 78992 5 604 



JP-A No. 2001-184725 
[0027] 

The reflective layer 2, the recording layer 4, the 
dielectric layers 3, 5, etc. may be formed while fixing the 
substrate 1 as it is or moving or rotating the same. It is 
preferred to auto-rotate the substrate 1 of excellent 
uniformity of the film thickness within the plane. Further, 
combination with revolution is more preferred. The amount of 
warp can be decreased by optionally conducting cooling to the 
substrate 1 . 
[0028] 

Then, further specific examples are to be described 
below but the invention is not restricted to such specific 
examples . 
[0029] 
[Example 1] 

Recording (1 beam overwriting) was conducted by using 
an optical disk drive tester mounted with a laser diode at a 
wavelength of 650 nm and an optical lens of NA = 0.60. The 
reproduction optical power was made constant at 0 . 7 mW 
irrespective of the line speed. Evaluation was conducted for 
modulation signals by a random pattern with the linear speed 
of 3.5 m/s. The reproduction signal was sliced at the center 
of the amplitude and clock to data jitter was measured. The 
medium was formed in a polycarbonate resin substrate with a 
diameter of 120 mm and a thickness of 1.2 mm. Groove 
recording was conducted to the substrate at a track pitch of 
0.74 Miti (groove pitch: 1.48 pm) . The depth of the groove was 
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80 run and the group width to the land ratio was about 46:54. 
[0030] 

While putting the substrate 1 to planetary rotation at 
60 rpm on which the reflective layer 2, the first dielectric 
layer 3, the recording layer 4, and the second dielectric 
layer 5 were vacuum deposited in this order by a sputtering 
method- At first, after evacuating the inside of the vacuum 
chamber to 6 x 10""^ Pa, an Ar gas at 1 . 6 x 10"^ Pa was 
introduced. Using a ternary element single target comprising 
Ag, Cu, and Pd, a reflective layer 2 comprising a composition 
of Ag 0.97, Cu 0.02 and Pd 0.01 at a 75 nm thickness was 
formed by a DC sputtering method. 
[0031] 

ZnS with addition of 20 mol% of SiOa was formed as a 
first dielectric layer 3 of 17 nm thickness on the reflective 
layer 2 by a high frequency magnetron sputtering method. =. 
Successively, a tetranary single target comprising Ag, In, Sb 
and Te (2 inch diameter, 3 mm thickness) was sputtered by a 
DC power source using the following composition to form the 
recording layer 4. That is,, a recording layer of 23 nm 
thickness coirprising as a specific composition of Ag 0.05, In 
0.05, Sb 0.61, and Te 0.29 was formed as a specific 
composition. For compositional analysis, an identical 
recording layer 4 was formed separately on a silicon 
substrate to a thickness of 100 nm, which was analyzed by ICP 
emission spectrophotometry. Further, the second dielectric 
layer 5 of the same material as the first dielectric layer 3 



OBLON. SPIVAK T^^)-h ;0789925604 



# 18/ 2 6 



JP-A No. 2001-184725 

was formed to 70 nm* 

.[0032] 

After taking out the thus formed optical disk from the 
vacuum container, an acrylic UV curable resin was dropped to • 
the second dielectric layer 5 from the inner circiamf erenqe to 
the outer circumference of the substrate 1 successively, ;a 
polycarbonate sheet of 100 urn thickness was placed thereon 
and spin rotation was conducted such that the UV-ray curable 
resin prevails sufficiently between the substrate and the 
sheet, and the resin was cured by UV- irradiation to form a 
transparent layer 6, and obtain the optical disk of the 
invention. 
[0033] 

[Comparative Example) 

As a comparative example, an optical disk quite in the 
same constitution as described above was manufactured except 
for using a reflective layer 2 of a composition comprising Al 
0,97 and Cr 0.03 and a thickness of 150 nm. A laser light or 
flash lamp was irradiated to the thus manufactured optical 
disk, and initialization was conducted by heating the 
recording layer 4 to a crystallizing temperature or higher. 
[0034] 

Recording was conducted to a groove portion as guide 
grooves of the phase change recording layer 4 on the side of 
the transparent (light transmission) layer 6. Grooves were 
concaved in view of the incident direction of the laser light. 
It has been known that when direct overwriting (DOW) is 
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conducted repetitively, materials of the recording layer 4 
transfer to reduce the film thickness or the modulation 
degree of reproduction signals is decreased by the diffusing 
intrusion of the impurity. The result of conducting 
repetitive direct - overwriting is shown in Fig. 2 as 
examples and comparative examples respectively. 
[0035] 

Fig. 2 is an explanatory view showing the relation 
between the composition of the reflective layer 2 and the 
repetitive overwriting. In Fig. 2, jitter is a square means 
for the recording mark leading end (LE) and the trailing end 

(TE) In the optical disk 10 according to the invention, 
compared with the optical disk shown in the comparative 
example, the jitter value is restricted low from the initial 
recording, the output shows a constant value even after 
rewriting for 1,000 times, and lowering of output due to the 
material transfer in the recording layer is not recognized. 
Both the jitter and the output were not degraded for 5,000 
times. Similar recording/reproducing characteristics are 
obtained, also for the land portion. It has been found that 
the optical disk 10 according to the invention has favorable 
repetitive recording durability. In Fig. 2, are shown "O" : 
jitter 11% or less after DOW for 5,000 times and "@" : jitter 
9% or less after DOW for 5,000 times. 

[0036] 

Since the optical disk 10 according to the invention is 
constituted with the Ag alloy reflective layer of high heat 
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conductivity, the film thickness of the reflective layer can 
be reduced compared with the Al and Al series alloy 
reflective layers used so far. As a result/ in the Al alloy 
reflective layer according to the invention, since formation 
of a predetermined film thickness is completed before growing 
of the grain boundary proceeds as in the prior art/ the ■ 
smoothness of the substrate 1 can be maintained on the 
reflective layer 2, Accordingly, it has been confirmed that 
the laser light (not illustrated) incident from the 
transparent layer 6. is reflected with no losis or reflected 
with heat dissipation at the reflective layer 2 and favorable 
recording/ reproducing characteristic can be obtained. 
[0037] 
[Example 2] 

The transparent layer 6 was provided and the 
re cording/ reproducing characteristic was investigated in the 
same manner as in Example 1 described above except for 
changing the composition of the reflective layer 2 to Ag 0.98 
Cu 0.01 and Pd 0.01, the constitution of the film thickness 
to 100 nm for the reflection layer 2 , to 16 nm for the first 
dielectric layer 3, to 22 nm for the recording layer 4, and 
to 71 pm for the second dielectric layer 5, and the 
composition of the recording layer 4 to Ag 0.03, Al 0.04, Te 
0.28, and Sb 0.65. The substrate 1 used has a plate thickness 
of 0.6 mm, a groove depth of 30 nm, a land to group width 
ratio of 55/45, and a continuous groove with track pitch of 
0.74 ym. Initialization was conducted in the same manner as 
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in Example 1 - 
[0038] 

8.16 modulation random pattern was recorded and the 
reproduced signal was sliced at the center for the amplitude 
of the reproduction signal and clock to data jitter was 
measured. Fig. 2 shows the result of the measurement. As 
apparent from Fig. 2, the jitter after overwriting . for 1/000 
times was substantially equal with the initial jitter, 
degradation was not observed both for the jitter and the 
output even after 5, 000 times, showing favorable repetitive 
rewriting, characteristics (in Fig. 2, are shown "O" : jitter 
11% or less after DOW for 5,000 times and "@" : jitter 9% or 
less after DOW for 5,000 times). 
[0039] 

[Exanple 3] 

The transparent layer 6 was provided and the 
recording/ reproducing characteristic was investigated in the 
same manner as in Example 1 described above except for 
changing the composition of the reflective layer 2 to Ag 0.98, 
Cu 0.01 and Pd 0.01, the constitution of the film thickness 
to 50 nm for the reflection layer 2 , to 18 nm for the first 
dielectric layer 3, to 20 nm for the recording layer 4, and 
to 65 Mm for the second dielectric layer 5, and the 
composition of the recording layer 4 to Ag 0.04, Al 0.03, Te 
0,26, and Sb 0.67-. The substrate 1 used has a plate thickness 
of 1.2 mm, a groove depth of 40 nm, a land to group width 
ratio of 50/50, and a continuous groove with track pitch of 
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0.60 jxtn. Initialization was conducted in the same mannerl as 

in Example 1. 

[0.040] 

8.16 modulation random pattern was recorded and the 
reproduced signal was sliced at the center for the amplitude 
of the reproduction signal and clock to data jitter was 
measured. Fig. 2 shows the result of the measurement. As 
apparent from Fig. 2, the jitter after overwriting for 1,000 
times was substantially equal with the initial jitter, and 
remained only with slight increase even after 5,000 times, 
showing favorable repetitive rewriting characteristics (in 
Fig. 2, are shown "O" : jitter 11% or less after DOW for 
5, 000 times and "©": jitter 9% or less after DOW for 5,000 
times) . 
[0041] 
[Exan^^le 4] 

The transparent layer 6 was provided and the 
recording/ reproducing cliaracteristic was investigated in the 
same manner as in Example 1 described above except for 
changing the composition of the reflective layer 2 to Ag 0.95, 
and Pd 0.05, the constitution of the film thicJcness to 80 nm 
for the reflection layer 2 , to 16 nm for. the first 
dielectric layer 3, to 20 nm for the recording layer 4, and 
to 70 |im for the second dielectric layer 5, and the 
composition of the recording layer 4 to Ag 0.04, Al 0.03, Te 
0,26, and Sb 0.67. The siibstrate 1 used has a plate thickness 
of 0.6 mm, a groove depth of 40 nm, a land to group width 
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ratio of 55/45, and a continuous groove with track pitch lof 
0.60 (jin. Initialization was conducted in the same manner as 
in Example 1, 
[0042] 

8.16 modulation random pattern was recorded and the 
reproduced signal was. sliced at the center for the amplitude 
of the reproduction signal and clock to data jitter was 
measured. Fig. 2 shows the result of the measurement. As 
apparent from Fig. 2, the jitter after overwriting for 1,000 
times was substantially equal. with the initial jitter, and 
remained only with slight increase even after 5,000 times, 
showing favorable repetitive rewriting characteristics (in 
Fig. 2, are shown "O" : jitter 11% or less after DOW for. 
5,000 times and "@" : jitter 9% or less after DOW for 5,000 
times.) . 
[0043] 
[Example 5] 

The transparent layer 6 was provided and the 
recording/reproducing characteristic was investigated in the 
same manner as in Example 1 described above except for 
changing the composition of the reflective layer 2 to Ag 
0.995 and Cu 0.005, the constitution of the film thicJcness to 
80 nm for the reflection layer 2 , to 16 nm for the first 
dielectric layer 3, to 20 nm for the recording layer 4, and 
to 65 nm for the second dielectric layer 5, and the 
composition of the recording layer 4 to Ag 0.04, Al 0.03, Te 
0.26, and Sb 0.67. The substrate 1 used has a plate thiclcness 
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of 0.6 mm, a groove depth of 40 nm, a land to group width 
ratio of 50/50, and a continuous groove with track pitch ;of 
0.60 jxm. Initialization was conducted in the same manner: as 
in Example 1 . 
[0044] 

8.16 modulation random pattern was recorded and the 
reproduced signal was sliced at the center for the amplitude 
of the reproduction signal and clock to data jitter was 
measured. Fig. 2 shows the result of the measurement. As 
apparent from. Fig. 2, the jitter after overwriting for 1,000 
times was substantially equal with the initia.1 jitter, and 
remained only with slight increase even after 5,000 times, 
showing favorable repetitive rewriting characteristics (in 
Fig. 2, are shown "O" : jitter 11% or less after DOW for 
5,000 times and "@" : jitter 9% or less after DOW for 5,000 
times) - 

[0045] ■ ' ■ 

[Effect of the Invention] 

The optical disk according to the present invention 
having the constitution described above is stable in the 
recording/erasing operation even repeating recording/erasion 
for multiple times, and favorable repetitive recording 
characteristic with scarce degradation of the characteristic 
and occurrence of defects can be obtained. Further, the 
optical disk of the invention can be manufactured easily by 
the sputtering method, the thickness of the reflective layer 
can be reduced, and the production efficiency is improved. 
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[Brief Description of the Drawings] 

[Fig. 1] is a cross sectional view showing an example 
of an optical information recording medium according to the 
present invention. 

[Fig. 2] is a view showing relation between the 
composition of the reflective layer and the repetitive 
overwriting. 

[Description of References] 

1 siabstrate 

2 reflective layer 

3 first dielectric layer 

4 recording layer 

5 second dielectric layer 

6 transparent layer 

10. . optical information recording medium 
[Fig. 2] 
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Comp. 
Example 


Al: 0.97, Cn 0.03 


150 
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a: Ag composition (atom ratio) 
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b: Cu composition (atom ratio) 
c: Pd composition (atom ratio) 
a+b+G =1 

t: reflective layer thicJcness (nm) 
Fig. 1 

6 transparent layer 

5 second dielectric layer 

4 recording layer 

3 first dielectric layer 

2 reflective la^yer 

1 substrate 
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